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P  R  E  F  A  C  E. 

THIS  Difcourfe  was  drawn  up 
with  an  Intent  only  to  he  laid 
before  the  Royal  Society;  but  being 
finijhed ,  I  found  myfelf  under  a  necefi- 
jity  to  abridge  it  in  a  great  Meajure,  to 
fuit  the  Convenience  of  that  Purpofe ;  by 
which  I  omitted  fame  confderable  Ar- 
j  guments  and  llluf  rations.  Refle&ing  then 
on  the  Importance  of  the  Difquifition,  and 
that  an  Attempt  of  this  Nature  muft  car¬ 
ry  the  fullef  and  mof  confirming  Infiances 
\  to 
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to  fupport  it,  I  faw  no  other  way  hut 
to  publijh  the  compleat  EJfay. 


The  Aim  and  Vejign  here  purfued,  is 
to  prove,  that  upon  Vapours  depend  the 
Caufes  of  Winds  in  common:  It  will, 
I  prefume,  he  far  from  being  under ~ 
flood,  that  all  the  Motions  of  the  Air 
that  are  known,  muft  proceed  from  the 
fame  Principle :  For  as  Air  is  a 
yielding  Body  it  may  he  impreffed  hy  in¬ 
numerable  Abodes  of  A  cl:  ions.  The  flow¬ 
ing  of  the  Sea  we  are  well  affured  is 
made  hy  the  Attraction  of  the  Sun  and 
Moon,  hut  we  cannot  fay  there  are  no 
Motions  therein  hut  what  are  derived 
from  the  fame  Source,  nor  that  thofe 
Bodies  are  the  only  Agents  capable  of 
elevating  the  IVaters  :  For  was  it  thus, 
we  Jhould  not  fee  the  Tides  tranfgrefs 
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their  Theory  at  any  great  Wind,  by  ex¬ 
ceeding  their  proper  Height  ‘when  its  Courfe 
is  in  Concurrence  with  them,  or  he  abun¬ 
dantly  deprejfed  by  the  Oppofition  there¬ 
of- 


There  are  many  Eruptions  of  Air  from 
Caverns,  Pits  and  Volcano’s  remarked 
by  Naturalijls,  and  likewife  fame  cm- 
Jlant  and  intermitting  Breezes  which  re¬ 
volve  in  regular  Times,  all  which  it  is 
likely  are  to  be  accounted  for  by  peculiar 
Caufes:  Nor  would  I  fay,  that  Heat, 
which  I  have  taken  Notice  of  in  the  be¬ 
ginning  of  this  Trail,  can  have  no  EjfeU 
at  all  in  difiurbing  the  Atmofphere :  For  I 
am  fenfhle,  that  Air  is  thereby  controll¬ 
ed,  or  rather,  that  it  lofes  part  of  its  Ela- 
jlicity .  whereby  it  is  prefed  into  a  nar¬ 
rower  Compajs  by  that  which  retains  its 

full 


full  Spring ,  ’which  mufl  have  a  Mo¬ 
tion  as  the  ’warmed  Air  gives  way.  This 
is  confirmed  hy  many  Inflances,  parti¬ 
cularly  by  a  Tube  whofe  End  is  immer- 

g 

the  Air  therein  be  warmed ,  by  putting 
a  Heat  near  it,  or  by  any  other  means, 
the  Water  will  immediately  rife  therein', 
it  mufl  therefore  be  deprived  of  Part  of 
that  Elafiicity  which  before,  with  an  e- 
qual  Force,  refifted  the  Preffure  of  the 
external  Air  on  the  Water. 

This  Ejfeff  of  Heat ,  we  may  obferve, 
has  been  commonly  called  a  Rarefa&ion  of 
the  Air  j  but  I  conceive  it  to  be  rather 
a  Condenfation  j  for  if  Air  be  contraU ~ 
ed  into  a  leffer  Space,  it  mufl  be  more 
denfe  and  pondrous :  Did  it  dilate  it f elf,  it 
would  have  the  contrary  EffsHs  to  what 
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*we  fee ,  and  mujl  expel  the  cold  Air  in* 
Jlead  of  drawing  it  towards  it.  But 
I  fall  fuhmit  the  Property  of  the  Ap¬ 
pellation,  and  according  to  the  Reception 
of  Things,  call  it,  as  often  as  l  have 
occafion.  Ratification. 

We  fee  the  Refult  of  Air  always  to  a 
Fire,  and  its  Motion  is  pretty  Jlrong 
through  a  narrow  Hole  or  Fajfage,  to 
a  warm  Room,  as  a  fmall  Stream  mujl 
he  fwift  to  fill  a  large  Evacuation.  But 
this  with  regard  to  the  Principle  of  Winds 
is  anfwered  in  its  Place. 

The  prefent  Do  cl  tine  of  Winds  1  have 
efpoufed  as  far  as  it  offered  it f elf  to  my 
Opinion  by  Rea f on s  and  Probability.  The 
Satis fa&ion  of  being  informed  of  the  My~ 
fleries  and  Operations  of  Nature,  was 

a  what 


what  aBuated  me  in  the  Contemplation , 
and  I  Jhould  eajily  yield  to  any  more 
certain  Suggefions  towards  the  Difco- 
very. 


The  Matter  is  advanced  as  an 
Hypothecs ,  which  depends  on  a  Spe¬ 
cies  of  Reafoning,  whofe  Conclujions 
cannot  he  made  an  abjolute  Truth,  how¬ 
ever  they  may  gain  our  ^Judgment.  A 
Probability  may  be  carried  to  the  greatejl 
Length ,  and  may  approach  infinitely 
near,  but  can  never  arrive  to  a  Cer¬ 
tainty  or  Demonjlration.  Upon  this  Foun¬ 
dation  are  mojl  Parts  of  experimental 
Philofophy  and  Phyfchs  in  which  many 
things  ajford  us  a  perfeB  Affurance  and 
ConviBion,  that  we  dare  not  affert  to  be 
incapable  of  ContradiBion.  It  is  a  na¬ 
tural  lonclufion,  according  only  to  Ap¬ 
pearances 
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pear once s  and  Obfervations ,  that  the  Sun 
is  the  Centre  of  the  Syjiem  of  the  World, 
and  all  the  Planets  roll,  in  Orbits  round  it  - 
hut  in  that  View  the  Tyconic  might  pof- 
Jibly  be  the  true  Syjiem,  or  a  Syjiem  that 
Jhould  place  the  Earth  perfectly  at  rejl 
in  the  Centre  of  the  Motion,  and  all  the 
other  Part  of  that  Syjiem  ‘which  now 
prevails  to  move  round  it.  This  is  con¬ 
firmed  to  us  by  all  vifible  Motions  of 
the  Planets,  and  it  would  he  as  imp  of - 
jible  for  us  to  determine  which  is  the  true 
Syjiem,  as  if  a  Man  placed  at  Rejl  in  the 
void  Univerfe ,  and  a  Body  moving  in  a 
right  Line  towards  him,  to  know  which 
is  in  Motion.  There  is  nothing  to  be  ar¬ 
gued  for  the  modern  Syjiem  ( laying  aftde 
the  Gravitation  of  Bodies)  more  than  to 
reflecl  on  the  Defgn  of  the  Work,  and  re¬ 
conciling  it  to  the  Difpoftion  of  human 

Minds 
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Minds  in  framing  and  judging  of a  Fabrick 
or  Conjlitution  :  We  take  it  for  granted , 
that  the  Caufe  that  produced  the  Univerfe 
mujl  have  the  fame  Under jlanding  and 
Senfes  with  us  $  fuch  Motions  would  not 
he  given  as  our  undefined  Judgments  de¬ 
termine  to  he  needle fs,  or  a  Uniformity 
he  defrayed  that  Jlrikes  the  Imagination , 

ry  to  us  as 
this  prepojlerous  Syjlem  would  he. 


■which  is  as  great  a  Myfi 


It  is  not  demonjlrated ,  that  the  Via¬ 
net  s  gravitate  to  the  Sun:  There  may 
he  a  dark  invijihle  Body  to  every  Via¬ 
net  moving  in  a  correfpondent  Orbit  that 
fi> all  carry  it  always  in  direU  Oppojiti - 
on  to  the  Planet  with  relation  to  the  Sun. 
Thefe  Jhall  keep  each  other  in  their  Orbits, 
by  Gravitation,  in  the  fame  manner  as 
the  Motions  are  ejlablijhed  between  the 

Earth 
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Earth  and  Moon  ‘without  any  Action  of 
Gravity  in  the  Sun.  All  Objections  of 
Centripetal  Force  are  removed ,  becaufe 
’ we  know  not  what  may  be  the  real  Den - 
fity  of  any  oj  the  Planets. 

We  judge  negatively  in  a  Theorick  Pro¬ 
portion.  It  js  proved  by  folving  fuch 
Difficulties  as  would  contradiU  any  other } 
which  is  the  removing  of  what  Objecti¬ 
ons  fall  in  the  way.  It  is  therefore  true 
only  upon  the  Suppofltion  that  there  can 
be  no  other  Objections  than  what  are 
confidered ,  which  can  never  be  demon- 
j hated .  The  Ptolomaick  Syjlem  prevailed 
in  the  World  for  many  Ages ,  and  Ajtro- 
nomers  and  Philofophers  were  well  fatis- 
fied  of  the  Truth  thereof  perhaps  equal 
to  us  of  the  Copernican  and  Newtonian 
Syjlem.  That  fubfijled  as  long  as  no  Con* 

tradiCtions 


T 


The  .Preface. 

traditions  appeared ;  But  when  the  mat  ch¬ 
iefs  Newton  d if  covered  Difficulties  of 
Gravitation  and  the  Laws  of  Motion,  all 
the  former  Schemes  appeared  ah  fur  d  and 
inconfifent,  which  Men  of  excellent  Rea- 
fon  and  eminent  Philofophers  had  adhered 
to. 


If  a  Subjet  he  copious  and  produces 
many  Appearances,  a  Scheme  that  an¬ 
swers  them  all  is  remarkable  j  we  rea [ana¬ 
lly  judge,  that  when  we  perceive  many 
Circumjiances,  there  are  the  lefs  conceal¬ 
ed.  Thus  have  we  the  greatefi  Confirma¬ 
tion  poffille  of  -5/V  Ifaac  ~Ne\vton'sSyflem, 
lecaufe  it  accounts  for  fuch  a  Variety  of 
Cafes  relating  to  Gravity  and  Motion. 
A  Myjlery  that  reveals  to  us  hut  few 
Appearances,  is  hard  to  he  difeovered  • 
It  fometmes  admits  of  a  double  Interpre¬ 
tation, 
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tation ,  we  therefore  depend  lejs  on  the 
Hypothejis  that  folves  it. 


In  this  Theory  I  have  carefully  pro¬ 
ceeded  to  draw  natural  Conclusions,  and 
have  examined  all  the  Phenomena  I  am 
acquainted  with  that  concern  the  TheJis. 
There  are  various  Ohfervations  to  he  made 
of  the  Winds,  and  if  a  Proportion  could 
he  made  fully  to  explain  them  all,  it  would 
go  far  toward  efablijhing  the  Pifcovery. 
It  can  fcarcely  be  attempted  to  mahe  any 
Pf  mat  ion  of  the  Winds  that  happen  round 
the  World  in  the  Revolution  of  a  Tear,  or 
propofe  any  conjlant  Motion  of  the  whole 
Atmofphere  that  Jhall  he  equal  to  the  Sum¬ 
mary  of  its  Motions  hy  Winds  :  We  can¬ 
not  therefore  compare  the  Effects  of  any 
conjectured  Caufe  that  may  he  computed, 
to  find  if  it  he  fuffcient  to  anfwer  for 

them. 
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them.  For  this  Reafon  I  have  been  oblig¬ 
ed  tofuhmit  this  Part,  with  the  heft  Help s 
l  can  make ,  to  the  general  Judgment . 


The  Enquiry  into  the  Progrefs  of  Va¬ 
pours,  has  led  me  to  take  notice  of  the 
ProduBions  of  fome  other  Appearances  : 
I  have  intimated  the  Generation  of  Rain 
from  condenfed  Vapours ,  which  has  keen 
generally  underjlood  to  fall  immediately  as 
foon  as  they  were  condenfed,  or  the  Bub¬ 
bles  of  the  Vapours  broke  ■,  the  Rife  of 
the  Humidity  of  the  Air  •  Winter  Fogs, 
of  the  Rime  in  Hoar  Frojls,  and  have 
mentioned  Snow.  We  might  proceed  far¬ 
ther  upon  each  of  thefe  Topicks,  hut  to 
unravel  Particulars  would  form  a  Sub- 
jeB  to  itfelf,  and  he  here  an  unnatural 
Digrejfton. 
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'  T  H  E  O  R  Y 

/  O  F  T  H  E 

WINDS,  See. 

TH  E  Wind  or  Current  of  the 
Air  is  fo  common  and  fami¬ 
liar  a  Phenomenon  in  Nature,  that  a 
true  Knowledge  of  its  Caufes  cannot 
but  afford  us  a  grateful  Satisfaction* 
But  whatever  Speculations  have  been 
advanced  by  many  Learned  and  In¬ 
genious  Men,  in  order  to  account 
for  the  Productions  thereof  in  fome 
Meafure,  or  for  fome  particular  Breezes 

B  or 
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or  conftant  Winds,  yet  we  are  at  a 
Lois  to  determine  from  whence  do 
ariie  the  Agitations  of  the  Air  in  ce- 
neral,  or  to  affign  the  Caufes  of  the 
violent  Motions,  and  alterable  Cour¬ 
ts  of  it :  For  the  Heat  of  the  Sun, 
which  fome  have  fuppofed  to  be  an 
Agent  herein,  by  ratifying  certain 
Parts  of  the  Atmofphere,  cannot  be 
imagined  to  produce  a  Storm ,  or  oc- 
cafion  the  fudden  Generation  of  a 
oreat  Wind:  Nor  could  we  expedt 
upon  this  Suppofition  the  fame  Winds 
in  the  N  ight,  when  the  Sun  is  abfenr, 
as  the  Day  •,  or  that  there  fhould  be 
any  Winds  in  thole  great  Latitudes  of 
the  Earth,  where,  in  the  Winter,  there 
is  icarce  a  lenfible  difference  of  the 
Sun’s  Heat  in  the  Day,  more  than  in 
the  Night,  whereas  there  are  more 

Winds 
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Winds  found  to  be  in  thefe  Parts 
than  in  hotter  Climates,  and  are  grea- 
teft  in  the  Winter.  Befides  thefe  are 
many  other  Objections  that  fubvcrt 
the  Probability  of  this  Rife  of  Winds. 

To  trace  out  the  Caufes  of  this  Me¬ 
teor  by  EfFeCts  and  Phenomena,  we 
may  obferve,  that  it  is  generally  at¬ 
tended  with  a  cloudy  Sky,  and  that 
there  are  more  Winds  in  the  Winter, 
when  there  is  more  Rain  and  obicure 
Weather,  than  in  the  Summer,  and  like- 
wife  in  our  Northerly  Climates  than 
in  lefler  Latitudes  that  are  more  uled 
to  a  Fair  and  Serene  Atmofphere 
which  makes  it  probable,  that  the  a- 
queous  Vapours  that  are  fuftained  by 
the  Air,  from  whence  come  Clouds 
and  Rains,  may  be  the  Foundation  of 

B  z  Winds, 
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Winds.  We  fhall  therefore  enquire  if 
they  may  not  be  owing  to  the  Ex- 
halaticon  and  Condensation  of  thefe  Va¬ 
pours  \  that  is,  by  the  Expulfion  of 
Air  from  fome  Place,  by  their  Accef- 
jion,  or  on  the  other  Hand,  by  the 
Application  of  Air,  to  replenifhthe  E- 
vacuations  that  are  ma4e 
iblution  or  Condensation. 

/ O  V  ' 


by  their  Ab¬ 


le  appears  pad:  all  Dispute,  that 
there  is  always  a  vail  quantify  of  Va¬ 
lours  contained  in  the  Atmofphere,  if 
we  confider  how  much  Water  is  con- 
ftantly  diicharged  from  thence  in  Rain 
and  other  Precipitations,  and  alfo  that 
Curious  Eftimation  Dr.  Halley  has 
given  us  of  the  exceeding  quantity  of 
Water  wafted  in  Vapours ,  by  the  Sur¬ 
face  of  the  Seas  and  Rivers  in  the 


World,  and  diffufed  in  the  At  mo¬ 
ther  e. 

Now  Water  is  known  to  have  a 
very  great  Expanfion  in  Vapours;  fo 
that  every  cubicle  Inch  reduced  to  Va¬ 
pours,  does  exclude  as  much  Air  as  the 
quantity  of  Steam  or  Vapours  it  will 
produce  ;  and  on  the  contrary,  if  thefe 
Vapours  be  exempt  of  included  Air,  the 
Gondenfation  of  what  appertains  to 
every  cubick  Inch  of  Water,  does  leave 
as  great  a  Vacuum  as  is  the  difference 
between  the  Spaces  taken  up  by  eva¬ 
porated  and  natural  Water:  But  that 
Vapours  are  empty,  and  their  Expan¬ 
fion  is  not  made  by  Air  inclofed  in 
the  fmall  Particles  which  conftitute 
them,  is  evident  by  thofe  Engines  that 
are  contrived  for  railing  of  Water  by 

means 
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means  of  Steam :  For  the  Condenfa- 
tion  of  the  Steam  or  Vapours  caufes  a 
Vacuum ,  which  gives  room  to  the 
PrefTure  of  the  Atmofphere,  to  a£l  as 
a  Power  for  working  the  Machine,  of 
which  we  have  a  conipicuous  Speci¬ 
men  in  the  Engine  at  York- Buildings 
in  London.  v  . 

Nor  is  it  poflible  upon  the  Princi¬ 
ples  of  Nature  that  have  been  hither¬ 
to  difcovered,  that  Vapours  could  afi* 
cend  in  the  Medium  of  the  Air  if 
their  expanded  Particles  were  filled  by 
the  fame  Fluid:  For  then  the  Weight 
of  the  Water,  together  with  that  of 
the  included  Air,  would  render  each 
Particle  or  Vejtcufa  fpecifically  heavier 
than  Air  of  its  felf,  and  it  muft  of 
confecjuence  fink,  unlefs  obftrucfed 
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by  fome  Caufe  different  from  that  of 
Gravity.  It  is  therefore  neceflary  that 
Vapours  be  exhaufted  to  acquire  a  bulk 
that  fhall  make  them  lighter  than  Air 
in  order  to  fwim  therein. 

The  following  Experiment  does  far¬ 
ther  prove,  that  Vapours  are  not  filled 
by  Air,  and  likewife  fhews  the  great 
extent  which  Water  occupies  in  Va¬ 
pours. 

With  two  circular  Boards  of  about 
10  Inches  Diameter,  I  caufed  a  Bel¬ 
lows  to  be  made,  which  being  filled, 
reprefented  a  Cylinder  io]  Inches  in 
Height.  Over  a  Hole  in  the  Centre 
of  one  of  the  Boards,  I  fixed  a  Pipe  of 
i‘  Inches  Diameter  3  as  is  feen  in  the 
Figure  at  C.  The  end  of  this  Pipe 

fliuts 
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Units  at  B,  into  a  Socket  belonging  to 
Veffel  A,  by  which  means  there  is 
made  a  Communication  between  the 
In  fide  of  the  Bellows  and  of  this  Vef- 
fel.  D  is  a  little  Pin  which  being  turn¬ 
ed  round,  flops  the  Pipe  C  B  by  a 
fmall  Board  that  moves  over  it  in  the 
Infide  of  the  Bellows.  The  Wire  E 
in  the  fame  manner  is  to  flop  the  Soc¬ 
ket  of  the  V elfel  A . 

In  the  Veffel  I  poured  a  certain 
quantity  of  boiling  Water,  which  to¬ 
gether  with  the  Veffel  weighed  z  s  f 
Ounces  Troy,  and  then  having  com- 
preffed  the  Bellows,  and  brought  the 
two  Boards  dole,  I  fixed  to  it  the 
Veflel,  binding  fome  Leather  fall  over 
the  part  at  B  where  they  joined,  to 
prevent  a  Communication  with  the 

exterior 
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exterior  Air.  This  Veflel  was  fee  over 
a  Fire  and  the  Water  contained  there¬ 
in,  made  to  boil  violently,  the  Steam 
whereof  did  immediately  fwell  the  Bel¬ 
lows,  and  in  a  fmall  time  quite  filled 
it.  Fdereupon  I  hoped  the  Veflel,  by 
turning  the  Wire  E,  and  feparating 
it  from  the  Bellows,  found  it  weicrh- 
ed  147  Ounces.-  that  is,  it  had  loft 
-’-Ounce  of  its  former  Weight.  The 
Content  of  the  Bellows  is  814,  iy 
cubical  Inches,  but  allowing  for  theSe-^ 
paration  of  the  Boards  when  compref- 
,  fed,  which  were  an  Inch  diftant,  the 
Quantity  of  Vapours  therein  was  but 
74j,  75  cubical  Inches. 

The  Parts  of  this  Apparatus  being 
made  fo  clofe;  that  no  Air  could  in- 
finuate  itfelf  from  without,  it  is  cer¬ 
tain,  that  whatever  Air  was  previoufly 

C  in- 


included  in  the  Veflel,  and  Bellows, 
the  Vapours  which  arofe  from  ~  Ounce 
or  i,  4Z  cubical  Inch  of  Water,  filled 
74j,  75  Inches  without  the  help  of 
any  Air:  Befides  the  Experiment  be¬ 
ing  repeated  and  the  Bellows  filled, 
it  was  removed  from  the  Fire  to  a 
cool  Place,  where  the  Vapours  con- 
den  fing,  the  Bellows  was  depreffed, 
by  the  W eight  of  the  Atmofphere,  till 
quite  exhaufted,  which  could  not  have 
happened  unlefs  the  Vapours  were  de¬ 
void  of  Air ;  for  otherwife  that  which 
they  mull  have  emptied  would  have  fup- 
ported  the  Bellows.  We  might  there¬ 
fore  venture  to  conclude,  that  Vapours 
are  made  up  of  fmall  excavated  Glo¬ 
bules  of  Water  which  owe  their  In¬ 
flation  only  to  Heat  j  and  it  leems  con¬ 
firmed  by  their  Abiolution  by  Cold. 

In 


In  this  Experiment  i,  42.  cubical 
Inch  of  Water,  filled  745,  75  Inches 
with  Steam;  but  if  we  account  for 
what  was  condenled  on  the  fides  with¬ 
in  the  Bellows  before  the  Steam  railed 
it  to  itsgreateft  Height,  the  Produce  of 
Steam  is  much  greater.  In  order  to 
eftimate  it,  I  made  the  Experiment  once 
more,  and  as  foon  as  the  Bellows  was 
full,  immediately  leparated  it  from  the 
Veil'd,  and  forced  all  the  Steam  out. 
I  then  weighed  the  Bellows  and  found 
it  to  be  2.70  Grains  heavier  than  before 
the  Experiment.  This  lubftrafted  from 
Y  Ounce  or  360  Grains,  the  Remain¬ 
der  is  5>o  Grains,  which  is  what  was 
really  contained  in  Vapours  within  the 
Bellows.  <>o  Grains  to  produce  745, 
75  cubical  Inches,  is  after  the  rate  of 

C  z  i  Inch 
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i  Inch  of  Water  to  fill  2 1  00,  6  Inches 
of  Steam  or  Vapours,  according  to  the 
fpecifick  Weight  of  Water,  If  this 
Experiment  be  defective,  it  has  made 
the  Produce  of  Steam  tco  little.  It 
has  been  afferted,  but  by  what  Ex¬ 
periment  I  know  not,  that  an  inch  of 
Water  makes  1 3000  Inches  of  Steam. 

All  the  Water  then  which  falls  in 
Rain,  Snow,  dhc.  poildled  2 too,  6', 
or  fay  2000  times  the  Space  when  it 
floated  in  the  Atmofphere  in  Vapours- 
and  the  Condenfation  thereof  muff  oc¬ 
casion  Vacuums,  which  colle&ed  would 
be  a  Space  2000  times  greater  than 
what  is  taken  up  by  it  in  Water,  which 
will  put  the  furrounding  Air  in  no 
final!  Motion  to  reilore  fo  conhderabie 
a  Deficiency. 

And 
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And  did  we  know  the  Quantity  of 
Vapours  that  werecondenfed  in  a  given 
Time  over  a  known  Extent  of  the  Sur¬ 
face  of  the  Earth,  we  fhould  deduce 
how  great  a  Rarifa&ion  was  made  in 
that  Time  in  the  Atmofphere,  and 
thereby  be  able  to  eftimate  the  Celerity 
of  the  circum  adjacent  Air,  or  how 
great  a  Wind  was  generated  in  all  the 
Parts  round  that  Place. 

It  is  not  at  all  improbable,  that 
there  is  often  affembled  in  the  Atmo- 
fphere,a  fufficient  Quantity  of  Vapours 
to  maintain  a  lading  Condenfation , 
and  that  it  is  alio  quick  enough  at 
fome  times  to  create  a  great  Wind:  For 
home  Rams  we  are  accuflomed  to,  are 
fufficient  to  make  a  fmall  Motion  of  the 

Air, 
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Air,,  were  the  Vapours  to  condenfe  no 
failer  than  the  abfolved  Particles  dis¬ 
charge  themlelves  by  that  Means  ;  but 
it  Teems  very  evident  to  be  much  falter; 
for  when  any  Part  of  the  congregated 
Body  of  Vapours  arrive  to  a  ftate  of 
Coldnels  fit  to  condenle  them,  it  will 
be  fuppofed  the  Condenlation  does 
quickly  fpread  it  lelf  throughout  the 
whole  mifty  Region.  How  it  is  that 
the  aqueous  Atoms  are  not  precipitated 
immediately  upon  their  Converlion 
from  Vapours,  is  thus.  Vapours  be- 
ms  detached  from  Water  in  lome 
warm  Climate,  they  a'cend  in  the  Air 
till  they  acquire  a  certain  Pleight  where 
they  are  Impended,  by  their  Ipecifick 
Gravity,  and  the  Vilcouinefs  of  the 
cold  Air  in  thofe  fuperior  Parts  of  the 
Atmofphere  that  are  remote  from  the 

Refledtion 
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Reflection  of  the  Earth.  Here  they  re¬ 
main  till,  by  the  Accumulation  of  two 
contrary  Winds  meeting  at  that  Place, 
they  are  farther  railed  to  a  Region  cold 
enough  to  condenle  them,  or  elle 
they  ate  removed,  by  a  Current  of  die 
Air,  to  fome  cold  Parts  or  Climates  of 
the  Earth  where  they  are  condenled. 
The  Particles  of  Vapours  being  abfol- 
ved  into  Particles  of  Water,  they  be¬ 
come  exceedingly  lefs,  and  are  unable 
to  overcome  the  Cohefron  of  the  Parts 
of  the  Air  for  to  delcend:  For  tho' 
Water  is  exceedingly  greater  in  its 
jfpecifick  Weight  than  Air,  and  Air  is 
more  rarified  the  greater  is  its  diftance 
from  the  Earth;  yet  it  has  been 
fhewn  by  Mr.  Mollyneux  to  the  Royal 
Society ,  that  there  is  fo  great  a  Power 
of  Union  between  the  Parts  of  fome 
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Liquids,  as  to  fufpcnd  diflolved  Bo- 
dies  that  are  far  heavier,  and  that 
Mercury  will  fwim  in  Spirits  of  Nitre  i 
For  the  cohefive  Powef  of  the  Li¬ 
quid  is  to  be  confidered  according  to 
the  Surface  of  the  fufpended  Body, 
and  the  Gravity  ading  againft  it,  as  the 
Body’s  Solidity  5  and  there  being  a  lef- 
fer  Proportion  in  the  Decreafe  of  Bo¬ 
dies  in  their  Surface  than  in  their  Bulk, 
a  Body  may  be  of  that  Minutenefs,  as  to 
fwim  in  the  moft  fubtle  Fluid  that  has 
any  determinate  Cohehon. 

Air  is  known  to  be  a  tenacious 
Fluid,  and  there  is  a  greater  Cohefion 
in  its  Parts  the  more  frigid  it  is  ■,  the 
Atoms  which  proceed  from  Vapours 
are  alio  infinitely  fmalL  for  they  are 
imperceptible  while  inflated  Bubbles  in 

.  Vapours, 
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V apours,  and  being  reduced  to  Water 
are  2000  times  left  according  to  our 
Computation.  There  is  therefore  no 
room  to  doubt,  but  that  Vapours  may 
be  retained  in  the  Air  home  time  af¬ 
ter  their  Condenfation. 

And  it  feems  confirmed  by  Obfer- 
vation  :  For  we  may  afcribe  to  thele 
unprecipitated  Atoms  of  Water,  the 
Humidity  of  the  Air,  and  that  very 
rnoift  and  thick  Weather  that  we  fome- 
tinies  have,  when  the  floating  Atoms 
roving  up  and  down  by  the  Agitati¬ 
ons  of  the  Air,  alights  on  our  Walls, 
Floors,  Windows,  and  fuch  like  Places  • 
which  we  find  very  frequently  in  the 
Winter  Seafons,  efpecially  in  the  Night; 
for  the  extraordinary  Cold  thereof  does 
in  a  great  Meafure  condenfe  thofe  Va- 

w 

D  pours 


pours  that  are  railed  by  the  Sun  and 
Wind  in  the  preceding  Day,  which 
for  want  of  Time,  or  by  the  Refin¬ 
ance  of  the  cold  Air,  are  prevented 
from  rifing  high  wherefore  we  lee  the 
Glals  of  Windows  covered  by  Mills, 
at  leaft  on  the  In  fide,  for  the  Wind 
dries  the  Outfide  as  fall  as  they  gather. 

To  this  is  owing  the  Dilatation  and 
Contraction  ot  the  Hygrometer ,  the 
Water  imbibed  by  calcined  Salt-petre, 

and  alfo  the  Dews  of  the  Summer, 

/ 

which  are  derived  from  the  Vapours 
extracted  by  the  intenfe  Heat  of  the 
Day,  and  con  denied  in  the  Night. 

In  the  Winter  when  the  Air  is  dif- 
pofed  for  freezing,  it  is  not  unlikely, 

that  the  Atoms  that  harbour  next  the 

»  r 
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Earth  are  congealed,  whereby  they 
become  more  opake,  and  conllitutes 
thole  obfcure  Fogs  which  always  at¬ 
tend  a  hoar  Froll;  and  it  is  confirm- 
v  ed  by  the  Rime,  which  I  take  to  be 
thele  frozen  Atoms  dilperhng  them- 
lelves  in  the  fame  manner  as  the  hu¬ 
mid.  They  no  doubt  are  alfo  in  the 
higher  Parts  of  the  Atmofphere ;  and 
jt  is  not  abfurd  to  think,  that  upon 
them  depends  the  Generation  of  Snow. 

♦ 

But  the  condenled  Vapours  are  very 
copious  on  the  Tops  of  high  Hills 
and  Mountains,  which  extend  them- 
(elves  to  the  Clouds,  or  to  the  Regions 
*  where  the  Vapours  exhaled  by  the 
Earth  do  chiefly  relide.  This  Dr. 
Halley,  in  his  Account  of  Vapours ,  has 
given  us  an  Inftance,  who  found  Mills 
'v-  D  z  to 


(  20  ) 

to  gather  exceeding  fall  on  the  Hills 
of  St.  Helena.  Vapours  then  (fill  fwim- 
tng  in  the  Air  after  their  Condemnati¬ 
on,  I  fuppofe  they  remain  till  by  the 
Alteration  of  the  Hate  of  the  Atmo- 
Iphere,  or  by  their  Tranlpofition  by 
Winds,  they  become  more  accu¬ 
mulated,  and  the  Atoms  approach 
each  other  fo  near  as  to  incorporate, 
whereby  having  acquired  a  hze  large 
enough  to  overcome  the  Tenacity  of 
the  Air,  they  delcend,  and  in  their  way 
perhaps  meet  many  others  which  add 
to  their  Bulk,  till  at  length  they  fall  to 
the  Earth  in  Drops  of  Rain  falter  or 
flower.  When  they  are  of  a  Quanti¬ 
ty,  and  in  a  condition  to  concrete  very 
fall,  they  make  a  great  Rain,  other- 
Wile  it  is  in  a  flow  or  moderate  De- 

v  \  - 

gree. 


Hence 
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Hence  we  might  obferve,  that  there 
is  a  Diftin&ion  to  be  underflood  with 
refpeft  to  Vapours,  between  Conden- 
fation  and  Concretion :  Condenfation 
is  the  DiiTolution  of  the  fmall  Bub¬ 
bles  or  Vejiculaj  Concretion  is  the 
uniting  of  the  Atoms  after  Conden¬ 
fation. 

Since  therefore  we  are  not  to  compute 
the  Condenfation  of  Vapours  by  any 
Rain  that  falls,  but  may  believe  they 
can  be  condenfed  quick  enough  to 
caufe  a  Wind  of  any  Intenfity,-  we 
are  next  to  enquire,  whether  the  Earth 
do  not  fupply  the  Atmofphere  with 
fufficient  Quantities  of  Vapours  to  ac¬ 
count  for  all  the  Winds  throughout  the 
World. 


This 
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This  will  nor  appear  a  Difficulty,  if 
we  attentively  confider  the  Quantities 
emptied  in  Rain,  Snow,  Hail,  &c.  and 
what  a  great  Part  of  the  aqueous  Load 
of  the  Atmofphere  is  never  precipitat¬ 
ed  this  way,  but  (pent  in  a  fort  of 
Dew  before  the  condenfed  Miffs  or 
Clouds  are  prepared  for  Rain,  or  any 
other  Precipitation,  which  is  received 
in  fo  great  a  Meafure  by  high  Land 
and  Ridges,  that  Dr.  Halley  a  (bribes 
to  it  the  Rife  of  Springs,  of  great  Cur¬ 
rents,  the  Repletion  of  Seas,  &c.  We 
may  likewife  judge  by  the  Barometer 
of  the  V apours  fuftained  by  the  At¬ 
mofphere,  which  fometimes  in  a  fell" 
jfible  Meafure  augments  the  Weight 

cy  O 

thereof.  This  is  a  very  confiderable 
Proof  if  we  confider  farther,  that  at 

the 


the  loweft  Degree  of  the  Mercury ,  the 
Atmolpherc  is  without  doubt  much 
heavier  than  if  it  was  a  pure  homo¬ 
geneous  Fluid. 

But  to  adhere  only  to  the  Eftima- 
tion  Dr.  Halley  has  given  us  of 
the  Vapours  railed  by  the  Heat  of  the 
Sun,  we  fhall  find  an  immenle  Quan¬ 
tity  is  conftantly  remitted  from  the 
Earth  to  the  Atmofphere :  For  accord¬ 
ing  to  an  Experiment  made  by  him,  a 
Heat  equal  to  that  of  our  Air  in  a  hot 
Summer  (which  may  be  taken  for  a 
mean  Heat  of  the  Sun  with  regard  to 
the  whole  Earth )  extradfs  3  3  Millions 
of  Tons  of  Water  every  Day  in  Va¬ 
pours  from  a  fquare  Degree.  Sup- 
pole  -J-  of  the  Surface  of  the  Globe  to 
confift  in  Seas,  Rivers,  and  other  Wa¬ 
ters, 
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ters,  which  is  not  too  great  a  Propor¬ 
tion  as  far  as  we  have  a  Knowledge  of 
it :  The  Circumference  is  360  De¬ 
grees,  and  4  times  the  Area  of  that  Cir¬ 
cumference  or  Circle  is  the  Area  of  its 
Superficies  1 1 3 1 4,  9  fquare  Degrees  : 
-2-  of  this  is  8486',  1 75  Degrees  the 
Area  of  the  Waters,  which  multiplied 
by  3  3  Millions,  gives  185  Thouland 
and  43  Millions,  775  thouland  Tons 
of  Water  drawn  from  the  Surface  of 
the  Earth  in  one  Day.  This  will  fill 
64,781  cubical  Miles,  which  being 
multiplied  by  2000,  is  1 2 5)8 61  Miles, 
the  Space  it  will  take  up  in  Vapours, 
from  whence  fubftraft  64,781,  the 
Remainder  is  12517.96,219  cubical 
Miles  of  the  Atmofphere  filled  by  Va¬ 
pours  every  Day. 
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This  prodigious  Quantity  being  di¬ 
vided  and  aranged  in  Bodies  at  various 

i) 

Situations  throughout  the  World,  occa- 

O 

fions  by  the  mutual  Condenfations,  al- 
moft  conftant  Relults  of  the  Air  to 
fupply  the  empty  Places,  and  I  believe 
it  will  be  thought  abundantly  fufficienc 
for  producing  and  maintaining  all 
Winds  univerfally,  elpecially  if  we  con- 
fider  with  Dr.  Halley,  what  unknown 
Quantities  of  Vapours  are  railed  by 
the,  Winds,  and  likewile,  that  the  great 
and  variable  Winds  do  not  extend  all 
over  the  World,  but  feem  rather  con- 

v 

fined  only  to  thofe  Quarters  towards 
the  Poles :  For  in  thole  Countries 
which  approach  the  /Equator ,  there 
is  known  to  be  generally  a  hot  fet¬ 
tled  Air,  and  the  Winds  (whenever 

E  they 
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they  are  favoured  with  them)  are  no 
more  than  flow  Breezes.  As  for  the 
inceflant  Current  of  the  trade  Winds, 
they  are  a  peculiar  Confideration  ;  and 
leem  to  be  built  on  other  Principles 
than  the  Condenlation  of  Vapours. 

And  becaule  the  Circles  of  the 
Earth  decreale  as  they  advance  in  La¬ 
titude,  thele  Spaces  where  the  Winds 
are  chiefly  leated,  contain  but  a  fmall 
Portion  of  the  whole  Atmolphere,  and 
therefore  a  lefs  Quantity  of  Vapours 
is  required  to  fupply  them. 

Thus  far  have  we  treated  of  what 
relates  to  the  Condenlation  of  Vapours ; 
but  it  will  be  fuppoled,  that  upon  the 
fame  Hypothecs,  their  Acceflion  to  the 
Atmofphere  will  allb  caule  a  Motion 

therein 
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therein  by  driving  the  Air  from  the 
Place  they  occupy.  Herein  we  are  to 
obferve,  that  the  Evaporations  of  the 
Earth  are  unbounded  throughout  the 
Hemifphere  next  the  Sun,  and  what 
Vapours  occur  to  any  one  Place,  do 
every  where  refill  the  Incurfion  of  the 
ampulated  Air  from  the  neighbouring 
Place;  and  tho’  the  Earth  do  more 
profulely  emit  its  Vapours  where  it  is 
in  the  vertical  Heat  of  the  Sun,  yet 
the  Air  by  the  greater  Heat  there,  is 
more  rarified,  whereby  it  makes  room 
for  admitting  a  greater  Quantity  of 
Vapours  j  and  lo  if  we  proceed  from 
the  Zenith  to  the  Horizon,  we  fhall 
find,  that  as  the  Emiffion  of  Vapours 
decreafes  according  to  the  Heat  of  the 
Sun,  it  fupplies  the  Ratification  which 
decreafes  in  the  lame  manner.  Thus 

E  2.  the 
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the  Air  of  that  fide  of  the  Earth  to¬ 
wards  the  Sun,  is  oppofed  from  flow¬ 
ing  in  on  the  contrary  Hcmifphere,  by 
the  augmented  Refifiance  the  latter 
receives  by  being  condenfed  by  the 
Cold  of  the  Sun’s  Abfence. 

But  con fi dering  how  great  is  the 
Expansion  of  Vapours,  and  that  they 
are  emitted  inceffantly,  we  may  believe 
they  do  more  than  balance  the  Rarifac- 
tion  made  by  the  Sun’s  Bleat,  and  (wel¬ 
ling  the  Atmofphere  occafions  a  Mo¬ 
tion  to  the  attenuated  Parts,  and  has 
frequent  Recourfes  to  Land  which 
produces  Ids  Vapours,  whence  it  is 
likely  thofe  Breezes  come  which  are 
felt  on  Shores  open  to  the  Seas,  and 
have  the  name  given  them  of  Sea 
Breezes, 

-  *VC 
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There  are  alfo  the  reverfe  of  thefe 
Winds  which  we  might  enquire  into, 
that  blow  from  the  Land,  and  are 
known  to  Seamen  at  their  approaching 
it,  by  whom  they  are  called  Land 
Breezes.  Thefe  may  pofflbly  proceed 

from  the  extraordinary  Heat  of  the 
Sun,  by  the  Reflection  of  the  Soil, 
which  caufes  the  Sea  that  is  next  the 
Land  to  evaporate  more  copioufly 
than  do  the  remote  Ocean,  which  is 
uncapable  of  fuch  a  Reflection.  Here¬ 
by  the  Air  is  driven  towards  the  Sea 
to  reftore  an  Equilibrium.  But  to 
undertake  the  perfect  Solution  of  thefe 
Phenomena ,  it  is  neceflary  to  be  ac¬ 
quainted  with  the  Situation  of  the 
Country,  how  it  is  laid  out  in  Lands 
and  Rivers,  and  the  Texture  of  the 

Soil 
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Soil  both  for  Reflection  and  Evapora¬ 
tion. 

From  hence  therefore  the  Prod ucti- 

*  )  « 

on  ot  Winds  depend  chiefly  on  the 
Condenfation  of  Vapours.  We  lhall 
proceed  to  explain  the  feveral  Proper¬ 
ties  and  Gales  that  are  lolvable  there¬ 
by,  which  is  not  only  what  is  requi- 
hte,  but  will  alio  be  a  Confirmation  to 
the  Hypothecs. 

t  J 

j .  The  Direction  or  Courle  of  any 
Wind,  is  according  to  the  Situation  of 
the  Body  of  Vapours,  whole  Conden- 
lation  produces  it  5  lo  if  a  Concourle 
of  Vapours  be  gathered  over  the  King¬ 
dom  of  France,  the  Condenlation 
thereof  would  draw  the  Air  from 
England  in  a  Southerly  Direction,  in  j 

Spain 


Spain  would  be  a  Northerly  Winch 
in  Germany  it  would  blow  Wefterly, 
at  the  Bay  of  Bifcay  an  Eafterly  Wind. 
And  when  this  Condensation  is  ex¬ 
tinct,  fhould  another  tall  out  over  Nor¬ 
way,  the  Southerly  Wind  in  England 
would  be  changed  into  a  North-Weft, 
the  Wind  in  Germany  to  Northerly, 
and  fo  in  the  other  Countries  as  they 
are  pohted.  The  Courfe  of  a  Wind 
may  alto  proceed  from  a  compound 
Caufe,  as  there  may  be  a  Condenfa- 
tion  over  France  and  Norway  at  the 
tame  time,  which  would  make  a.  Sou  th- 
Eafterly  Wind  in  England. 

z.  The  Force  or  Intentity  of  a 
Wind  is  as  the  Extention  of  the  con- 
denfing  Vapours,  and  the  Quicknefs  of' 
their  Condenlation.  A  Wind  is  alto 
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encrealed  by  a  Compofition  of  Con- 
denfations  in  divers  Parts,  it  being 
aded  upon  by  each;  fome  Circum- 
ftances  in  which  may  create  an  extra¬ 
ordinary  Celerity  of  the  Air :  As  for 
Inftance;  at  a  Place  that  is  between 
any  two  Condensations,  the  Air  is 
doubly  attenuated  by  a  double  Adi- 
on,  and  the  Refill t  of  other  Air  to 
fupply  this  at  the  Avenues  to  it,  will 
be;  much  greater  than  what  flows  to 
the  Condenlations  themfelves.  Thele 
Things  being  duly  examined,  with  the 
poflible  Quicknefs  of  Condenlation, 
and  the  Concurrence  of  riling  Va¬ 
pours,  we  might  venture  to  proceed 
to  the  Cafe  of  a  Hurricane. 

3.  How  it  comes  to  pals,  that 
there  are  more  Winds  about  the  AL~ 
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quinoxes  than  at  other  Seaforis,  may 
arife  from  this  :  The  Sun  at  thole 
Times  beino;  in  the  Equinoctial,  it 

O  1 

palfes  over  a  greater  Circle  of  the 
Earth  than  at  any  time  before  or  af¬ 
ter,  when  it  is  declined  to  the  Tro- 
picks,  and  by  its  vertical  Heat,  does 
ra.fe  a  greater  Quantity  of  Vapours, 
the  Coiidenfation  whereof  muff  pro¬ 
duce  the  more  Winds.  It  is  like- 
1  wile  probable,  that  at  the  /Equator  the 
i  Sun’s  Heat  is  more  retained  than  in  all 
other  Places  of  the  Globe;  for  its  Re~ 
cefs  is  leaft  from  that  Circle,  and 
it  crolfes  it  twice  every  Year;  lo 
that  at  its  approaching  there  is  a 
greater  Evaporation  made  than  if  the 
Climate,  by  a  long  Ablence,  muff 
be  adled  upon  fome  time  before  it 
arrives  to  its  greatefc  Degree  of  Heat, 
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m  which  the  Waters  are  moft  vola¬ 
tile. 


4.  It  is  underftood,  that  the  grea¬ 
ter  Quantities  of  Rain  that  fall  in 
the  Winter ,  muff  occafion  more 
Winds  than  in  the  Summer  there 
being  a  proportionable  Quantity  of 
Vapours  condenfed ;  and  likewife. 


S .  That  there  are  more  Winds  in 
diftant  Latitudes  than  towards  the  ^£- 
quator,  becaufe  the  former  are  more 
iubjecl  to  Rains. 


But  we  (hall  beg  leave  to  make  a 
{mail  Digreffion  to  enquire  into  the 
particular  Realons  of  fomc  paradoxical 
Phenomena  in  thefe  two  lafl  Cafes, 
which  requiring  the  help  of  fbme  new 

Theory 
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Theory  maybe  a  Confirmation  to  this  $ 
that  is, 

6.  Why  there  is  more  Rain  and 
Wind  in  the  Winter  than  in  the  Sum¬ 
mer  j  when  the  Heat  of  the  Sun  in 
the  former  is  more  weak  and  lan¬ 
guid,  by  which  it  is  incapable  of  rai¬ 
ling  any  great  Quantity  of  Vapours 
to  produce  that  Rain  and  Wind. 

In  the  Solution  hereof,  it  is  to  be 

oblerved,  that  the  Quantity  of  Vapours 

extra£led  from  the  whole  Earth  by  the 

'  ♦ 

Sun,  is  the  lame  in  the  Winter  as  in 
the  Summer  ;  for  if  at  any  Place  the 
Sun’s  Heat  is  diminillied,  it  is  as 
much  increaled  with  the  Antioec'u  of 
that  Place.  The  Exhalations  of  Va¬ 
pours  grow  lefs  according  to  the  Heat 

F  z  of 


(  36  )  ' 

or  the  San,  which  is  proportionable 
to  the  Latitude.  The  Vapours  then 
that  are  railed  in  the  greatest  Plenty 
about  the  /Equator,  or  between  the 
Tropicks,  being  forced  from  their 
Places,  by  the  continual  Acccftion  of 
new  Vapours,  to  the  lefs  crouded 
Parts  towards  the  Poles,  are  condenf- 
cd  upon  their  Arrival  at  thole  dis¬ 
tant  Climates  which  retain  a  fiate  of 
Coldnels  fufficient  for  that  Purpole. 
They  are  alfo  carried  by  the  Winds 
that  enfue  upon  theie  Condenlations. 
But  the  cold  Temperature  of  the 
Air  of  that  Side  the  s. Equator  where 
it  is  Winter  condeftles  the  Vapours 
very,  plentifully,  and  confecjuently 
there  are  more  do  fly  with  the  Cur¬ 
rent  of  the  Air  to  fupply  theie  than 
to  the  oppofitc  lide  of  the  World 

where 


/ 
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where  the  Summer  reigns,  the  Heat 
whereof  difhpates  the  Coldnefs  necef- 
fary  for  condenfing  of  Vapours.  If 
there  be  agreater  Quantity  of  Vapours 
condenfed,  there  muft  be  the  greater 
quantity  Rain  and  Wind,  which  holds 
reciprocally  between  the  Winters  and 
Summers  of  each  Side  the  /Equator, 
From  hence  we  perceive, 

t 

6.  Why  we  have  more  Rain  and 
Wind  towards  the  Poles  than  about 
the  /Equator ,  altho’  the  latter  is  a 
part  of  the  World  where  the  S^n 
makes  the  greatefl  Evaporations.  ^ 

I  doubt  not  but  there  may  be  ma¬ 
ny  other  Circumffances  than  thefe  re¬ 
lating  to  the  Winds  j  fome  that  are 
remarkable  and  peculiar  in  various 

Countries 


C  38 ) 

Countries  and  Situations  of  the  Earth, 
which  has  efcaped  the  Notice  of  any 
publifhed  Relations  or  Hiflory  j  a  com- 
pleat  Account  hereof  might  perhaps 
furndfh  us  with  In  fiances  enough  to 
confirm  this  Theory  paft  all  Contefl. 
It  would  therefore  be  worthy  of  a  cu¬ 
rious  Mind,  that  is  well  informed 
herein,  to  try  the  Solution  of  any  far¬ 
ther  Phenomena  upon  the  Hypothe¬ 
cs,  in  order  to  eflablifh  a  Matter  which 
will  further  our  Difcoveriesa  confider- 
able  flep  in  the  Progrefs  of  Nature  j 
we  may  be  thereby  fatisfied  of  the 
Caufes  of  a  Meteor,  that  has  fubfifled 
in  equal  Duration  with  the  World,  and 
we  may  believe,  has  been  as  long  a 
Secret, 

F  I  N  I  S. 


